Guest editorial Special Issue on Compressive Sensing and Robust Transforms
Compressive Sensing is a research area that has intensively developed over the last few years. It is used in applications where the amount of samples is significantly lower than that required by the Nyquist Shannon theorem. The samples should be taken randomly and the signal has to be sparse in one of its domains. If these and some additional constraints are satisfied, the signal can be accurately reconstructed even in the case when a significant number of samples is missing. The algorithms used for signals' reconstruction can be generally divided into two groups, namely, the convex optimisation and greedy algorithms. It is important to note that the missing samples could be the result of sampling strategy or could appear as a consequence of discarding impaired signal samples. The second case may originate from using the L-estimation based robust statistics. After the L-estimation is applied, the original signal is reduced to the non-noisy, randomly distributed set of samples. We can see that this is the point where Compressive Sensing and robust estimation theory complement each other. Thus, if we combine these two areas, we are able to denoise signals corrupted by heavy-tailed noise, hence obtaining an ideally filtered signal. Obviously, the analysis performed within the robust statistics theory can be very useful and applicable to Compressive Sensing. The idea of this Special Issue was to bring attention to these complementary areas and to get all the benefits from the comprehensive studies of robust statistics, which preceded Compressive Sensing Theory and was intensively investigated fifteen years ago.
This Orovic, S. Stankovic and Thayaparan consider the problem of instantaneous frequency estimation in the case of sparse signals. The case when the significant numbers of samples are missing is studied. Namely, when the highly concentrated time-frequency distribution is applied, the instantaneous frequency estimation is possible using just a few samples of the auto-correlation function. Various instantaneous frequency laws are considered.
L. Stankovic et al propose a simple and efficient adaptive variable step algorithm applied directly to the concentration measures. It is used within the standard reconstruction algorithms. It has been shown that this approach is also efficient for approximately sparse and noisy signals.
Signal decomposers based on the asynchronous sigma-delta modulator (ASDM) are considered by Can, Sejdic and Chaparro. The decomposer based on the modified ASDM represented by recursive equation, together with the Prolate spheroidal functions interpolator, allows reconstruction of the original signals.
Alkishriwo, Akan and Chaparro propose the discrete linear chirp transform. It is used to decompose nonstationary signals into intrinsic mode chirp functions. This approach allows a parametric estimation of the instantaneous frequency that is robust to noise and can be used for signals that are sparse in the time-frequency domain.
An adaptive method for component's instantaneous frequency estimation which uses the time support information from the short-time Renyi entropy is proposed by Sucic, Lerga and Boashash. A double-directional component tracking and extraction are used for components separation. The instantaneous frequency estimation is based on the intersection of confidence intervals approach. The proposed method performance is tested both on synthetic and real-life multicomponent signals.
An interesting application dealing with sparse representation of channels' impulse response is considered by Candel, Ioana and Reeb. A method for turbulence characterisation is proposed. It consists of two stages: the first-stage deals with the design of robust waveforms for sensing of turbulent phenomena, while the second one represents the decomposition of the turbulence impulse response.
Compressive Sensing based estimation schemes for rapidly time-varying channels in OFDM systems are presented in the paper of Liu, Mei and Du. These methods are designed for non-diagonal matrix providing more precise representation of fast fading channels. A modified Compressive Sensing algorithm is adopted for this purpose. These methods improve performance for fast time-varying channels in OFDM systems. 
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